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Considerations for choosing the appropriate
data repository for your science:

1) Are the data manageable throughout their entire life cycle?

2) Is there user support for the data in the repository?

3) Are the data searchable (indexed), accessible, for
computation?
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CYVERSE

o Design, develop, deploy, and expand a national
Vision cyberinfrastructure for life science research, and train

scientists in its use.

Biogeosciences = Life Science

Mission Transforming science through data-driven discovery

U 10th year, >50K Users, 3+ PB data, 850+ peer pubs,
SAg€  hosted 100s workshops, teaching courses
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Ease of Use

PRODUCTS

Ready to use
SUBWAY Platforms

06

Discovery DNA BisGue Image
e Environment Subway Analysis
FOUNDATIONAL SERVICES

" m "
Data Science . : « Extensible
Store é ‘ APls w‘ ‘ i %‘ '..f EIaShC Services

Anqixa| 4

LOW-LEVEL SERVICES, SECURITY, ASSETS, etc.

Established CI
Components

iRODS CAS/Shibboleth/OAuth2 OpenStack Condor XSEDE

[federated storage) lsingle sign-an) [virtualization) (job scheduling) [naticnal CI)

HARDWARE RESOURCES
| Fcund§!i9nal
= Capabilities

Cloud Systems High-performance Computers Databases

Storage
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Data Store

« 2.8 PB + 50TB/month « 236 Mil Metadata elements
« 72 Mil Files « 8,620 users

« High Performance cloud storage and management

« Multi-threaded file transfer (RODS iCommands)

+ Interface in Python, C, Java, and REST API (CyberDuck)







Replicated




Replicated

Federated




CyVerse &
Powered by
Products

High
Performance
Computing

Atmosphere

Commerical, Academic
B Private Cloud

Multi-Client
Access

Command-line

—

Web Client

Desktop Client a gn “

FUSE

Replicated

Computational
Grid

Federated

Data
Commons

Programmatic APls
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Data Store

July 1 - Aug 31 2017 s
(62 days) Data Traffic: 565 TB

Daily Upload (Avg.): 2 TB
Daily Download (Avg.): 7 TB
Max Daily Upload: 5 TB
Max Daily Download: 46 TB
Total Upload: 126 TB

Total Download: 439 TB
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Data Commons

Champion development of CyVerse features
for researchers to organize, preserve, and
oublish data derived from scientific research.

« Metadata / Ontologies Coming Soon:
e Permanant ldentifier Member Node

« Community Standards
« Data discovery

h’r’rp_:z[dqmcommgng_._c;yverse.org[
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C (D datacomenons cpversa ang

—] Data Commons About Data Store Discovery Environment Atmosphere
o=

The Data Commons provides services to manage, organize, preserve, publish, discover, and reuse data.
You can browse Community Released Data and data curated by CyVerse,

Using our pipelines, you can easily publish data to the NCEBI or directly to the CyVerse Data Commaons. Click the links below for more information.

Browse Data

Community Released CyVerse Curated

Publish Data

NCBI-SRA & NCBI-WGS & CyVerse &

By using the Data Commons you agree to the terms of our User Agreement

Tip:
Howver over an option for more information.

Tip:
Howver over an option for more information.

CyVerse Home Discovery Environment Application Atmosphere Application
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(1) datacommons Cyerse.ong

Clélﬂ Data Commons About Data Store Discovery Environment Atmosphere

M shared | W@ earthenv dem data | W@ EarthEnv-DEM20 ' [ EarthEnv-DEMS0 Metadata.csv

File Path fiplanthome/shared/earthenv dem data/EarthEnv-DEMS0
File Name EarthEnv-DEM20_Metadata.csv
| File Size 1.3 kB
Checksum at file creation or md5: 2db574AT72871881ba541e472df0b4d251
upload
Created May 21, 2013 7:06:06 AM
Last Modified May 21, 2013 7:06:06 AM

& Download Open in the Discovery Environment '

dataseType,Digital Elevation Model

Purpose,

maintenance,”0One time created, no continuing data collection”

contact,"Natalie Robinson (N.Robinson@colorado.edu), NCEAS Environment and Organisms Working Group (http://wwe.ncea
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(@) datacommans.cyverse.arg/brov

Q
(_[;"}O Data Commons About Data Store Discovery Environment

W shared ' @@ commons_repo | M@curated | & Liang_Schnable_UMLPlantVision_2017

Maize Diversity Phenotype Map

| DOI: 10.7946/P22K7V

;E:reatur: Zhikai Liang, James Schnable

Description: This directory includes image data collected from 155 maize plants over 32 days representing 32 maize inbreds which were also grown
across the USA for field phenotyping as part the of the Genomes to Fields (G2F) project. Plants were grown and data collected at the University of
MNebraska Automated Greenhouse facility in Fall 2015, Each imaging time point included data from four different types of cameras: RGB, Hyperspectral,
Fluorescent, and Thermal IR. Plant water consumption was digitally recorded each day using changes in pot weight. The genotypes imaged here are
linked with ground truth data collected from the same plants, field phenotyping data from the same plant varieties grown in multiple states in multiple
years (https://doi.org/10.7246/P2VEBEE, hitps://doi.org/10.7946/P24531), and GBS-based genotype calls (G2F: hitps://doi.org/10.7946/FP2VE888, Romay
MC et al.i2013): DOI: 10.1186/gb-2013-14-6-r55). Because plant phenomics is an emerging area, it is hoped that the prepublication release of these
novel data types will encourage the development of new image analysis methods in the emerging field of plant phenomics as well as new maodels for
connecting phenotypic data across multiple environments.

Publisher: CyVerse Data Commons
Publication Year: 2017

PUBLIC

DOMAIN

This work is available in the public domain under the Creative Commons CCO agresment.
Citation: Zhikai Liang, James Schnable {2017). Maize Diversity Phenotype Map. CyVerse Data Commons. DOl 10.7946/P22KT7V
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(D datacommanicyverse.ong browse/iplant/home/shared/commons_iepofourated Lian

Publication Year: 2017

4

a5

nable LINLPantVision 2017

This work is available in the public domain under the Creative Commens CCO agreement.
Citation: Zhikai Liang, James Schnable (2017). Maize Diversity Phenotype Map. CyVerse Data Commons. DO| 10.7946/P22KTV

Export Formats: BibTeX Endnote

show moare

Name

O Maize_diversity_cyverse.tar.gz

O Maize_diversity_cyverse_identification.txt
[ Maize_diversity_date-to-dap.txt

[ Maize_diversity_ground_truth txt

[ Maize_diversity_water_use.txt

[ minimaize_cyverse tar.gz

[ minimaize_date-to-dap. txt

[ minimaize_identification. txt

[ minimaize_water_use.txt

A  Size
360.9 GB
355.0 bytes
756.0 bytes
9.3kB
184.0 kB
123.3 GB
1.4 kB
1015.0 bytes

65.6 kB

Created

Jul 26, 2017 11:43:03 PM

Jul 25, 2017 11:42:23 PM

Jul 26, 2017 12:20:56 AM

Jul 26, 2017 12:20:28 AM

Jul 25, 2017 11:41:36 PM

Jul 25, 2017 7:26:42 PM

Jul 25, 2017 11:40:36 PM

Jul 25, 2017 11:39:45 PM

Jul 25, 2017 7:25:59 PM

Download Metadata

Last Modified

Jul 25, 2017 11:43:03 PM

Jul 25, 2017 11:42:23 PM

Jul 26, 2017 12:20:56 AM

Jul 26, 2017 12:20:28 AM

Jul 25, 2017 11:41:36 PM

Jul 25, 2017 7:26:42 PM

Jul 25, 2017 11:40:36 PM

Jul 25, 2017 11:39:45 PM

Jul 25, 2017 7:25:59 PM
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Discovery Environment

3,970 Apps, 259,219 analysis, 5,740 users

Find a file or upload new data to the Data Store

% Use or Build Tools with Docker Containers

=" Monitor job status, View results

: CIE’.C erse.or
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W Secure

https://de.cyverse.org/de

L =g —gohx
Uplosd = File = EdE= Download = Share =  Metadata = Refresh T Trash =
Mavigation = Edar_2011 Detalls =
(L3 hyson_swetnam = | Viewing; jiplant/formeyshaned/srer-wgevdataysrenlider_2011 Lawk Modifieck: 3007 Aprd0
# i Community Diata T - Lt Mosdifad Sira Devte Sushmithed; 1017 Spr 20
 Actrolaba L IESI4E36_LDRY L] laz 2017 fpr 30 1532048 N3 ME § “ Pefmidtions: ol
{J Brassica_swarl -
. 7 1 Share;
o ks 1ES15E31_LDAY1L.laz M7 der M 1KI00 IXBIIME § .
(J VBase_staging 155 14E0L_LDRY L Iz 2007 for 10 1533:09 G ME § S ML
icabion oot
1) Legurme_Federabon 19515E06_LDRY 11 Jaz HIT e 15T MREME § Type: p iy
@ I PASA_Genelab_duta I011_AZ Tucson_PAG_LIDAR_METADATAxml 2007 fer 18123701 201268 § e Type: Bp 3
Anaibues [ NEON_Pilot
i Trinity_trorsdeder PRGI010_LidarCampaign_ReportofSurvey_2_17.. 2007 fpr 21 1128:38 013928 § w5 Checksum;  c54b13e
I UNLPanTVision PEEADN1_Lidarverticalscoumcy_Report. paf 2017 Bpr 31 1138:57  B4RITRE § Sand bo:
S o Fllist, md 2007 Bor 18 121324 |4Tbybes Tagsi
araport Saarch
- i laz-pert_json 007 dor MIEMI  Idbbvtes  §
(W]
(] oubeos_swa_seming Inap_laz.sh 20UF Bgr 30 103554 138 bytes H
L+ OMTImONE_repo
i esaT2
( opverse_traiing = v
i v | Disptaying 1 - 10000 10 1 etz = Ape [ ]=]-}o)
& POWL Single File Poink Cloud Thinning l-1o]=] | | Pers = Wordie = Share = Gaseck hppe e Managa Took [ Swiich Vi
Analysis NamesPOAL_Single_File_Point_Cloud_Thimning_amalysisl - = Catagories o Apps undar daveloprmnst
Section L - My Apps Tope | Operstion | HPC | Son By Name -
Ingat Fie: [ 2eps under deveiopment
& | fiplantfhomestyson_swetnamysen UA-CT-Lidaripd_093016.1as Browse . Fawonte Apps POAL pipeline test
[H My pubbe wpps
Cutput, File Name: a g
Enter an output fle name Ty Swedran
o
VamsiGrid (delets inputs If using other thinning routine) [defauk = 3.0); o * (0 -

~filters, vomelgrid. beaf_x=30 —fikers voxelgrid. beaf_y=3.0 --fibers voxelgrd Jeal_:
Select Dartsample (delete if using other thinning routine) [defaut = 10} [ IEI- » ] FOAL Single Fika Point Cloud~ §
~filters. damsampleadius=1 Ia -
Decimation (dekte ingts if using another thinning rodies] [default = 03 ) = LR =
—~filters. detimation steps 1 —Mters decimation affset =0

de

Oata: Scdar_ 200
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Discovery Environment

« Docker Hub is the repository for DE docker containers

« | you create a workflow using multiple containers, this can

be published in the Data Commons with a DO

« (Coming Soon) Interactive Jobs running Jupyter Notebooks




Atmosphere

- On demand

e Linux environment
. Collaborate

» Publish images
« Easy to use interface




Atmosphere

DeBioVVoRE e orite
S el Data Science Tools

. .

e Linux environment R
. Collaborate

» Publish images
« Easy to use interface




< C @ Secure  hitps:jatmo.cyverse.org/application/dashboand

E"-._-‘.'-' CYVERSE Ji Dashboard

Getting Started
« *
Launch New Instance Browse Help Resources
Browse Atmosphere's list of available View a video tutorial, read the how-to guides,
images and select one to launch a new or email the Atmosphere support team.
instance.

Resources Used [REEITGE

Allocation Source
M tyson_swetnam

Alocation 0%

L] 10 0 30 40 50 &0 T B0 an 104
Percent of Allocation Used

Provider Resources
M iFlant Cloud = Tucson [l CyVerse Cloud - Marana

B2017 CyVerse ¢ FEEDBACK & SUPPORT

Change Your Settings

Modify your account settings, view your
resource quota, of request more resources.

2 Instances

W suspended

3 Volumes

. Q

39.



L C @ Secure | https://atmo.cyverse.org/application/images1453 ey OO0 # F =

&~ CYVERSE Ji Dashbosrd T Projects M |
Q, seARCH M FavoriTES (0) A My IMAGES (1) 2 MY IMAGE REQUESTS W 1acs
<« Ubuntu 16.04 GUI XFCE Base <~ < ADD TO PROJECT
Created: 5/11/2017 02:58 prn MST
’ Created by: atrmaadmin
L Description: Imported Application - Ubuntu 16.04 GUI XFCE Base
Visibility: Public
L] Tags: Fauturmt
)
[ ] Versions
2.1 updated packages Aoailable on
= ! Jun Z3rd 17, 0448 by atmaadmin CyVerse Cloud - Marsna

20 Increased root disk to 206 #vailable on
‘ Jun 17th 17, 09:47 by atmaadmin CyVietas Cloud - Marana

1.0
! Ape 14th 17, 0832 by atmosdmin

Ubuntu 16.04 GUI XFCE Base Changelog

Build 0: 2017-04-14, checksum
ec5d159e5816894a2726a6797ed4017b

Shartard usith “vaniakearasnele dimesmAdfd.diel 1 ime® feam hitne Gelanimanne bt som feanisl ieeeandd Gdmamina e
e

(SIS M FEEDBACK & SURPORT
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< @ Secure https://atmo.cyverse.org/application/projects/6205/resources# T 00 * *

Launch an Instance / Basic Options

Basic Info Resources

Instance Mame Allocation Source

Ubuntu 16_04 GUI XFCE Base tyson_swetnam

Base Image Version Provider
21 CyVerse Cloud - Marana

Project Instance Size

Jupyter Lab o tiny1 (CPU: 1, Mem: 4 GB, Disk: 30 GB)
tiny2 (CPLU: 1, Mem: 8 GB, Disk: 60 GB)
small1 {CPU: 2, Mem: 8 GB, Disk: 30 GB)
small2 (CPU: 2, Mem: 18 GB, Disk: 120 GB)
medium (CPLY: 4, Mem: 8 GB, Disk: B0 GB)
medium2 (CPU: 4, Mem: 16 GB, Disk: 160 GB)
medium3 (CPL: 4, Merm: 32 GB, Disk: 240 GB)
largel (CPU; 8, Mem: 16 GB, Disk: 160 GB)
large? (CPU: 8, Mem: 48 GB, Disk: 320 GB)
large3 (CPU: B, Mem: 64 GB, Disk: 480 GB)
xlarge (CPL: 16, Mem: 32 GB, Disk: 400 GB)
xlarge2 (CPLU: 16, Mem: 64 GB, Disk: 800 GB)
xlarge3 (CPU: 18, Mem: 128 GB, Disk: 1200 GB)

4= Hack ©F Advanced Options LAUNCH INSTANCE

41.



< @ Secure  hitps:/atmo.cyverse.org/applhcation/projects/G205/instances 36233

= Projects

&2} RESOURCES B cetans

Jupyter Lab

Resources = Ubuntu 16_04 GLI XFCE Base

Ubuntu 16_04 GUI XFCE Base

Allocation Source

tyson_swetnam

Allocation Used
0% of 1680 AUs from tyson_swetnam

Instance Details
Status @ Active
Activity M/A
Size large3 (CPU: 8, Mem: 64 GB, Disk: 420 GB root)
IP Address 128.196.142.62 Copy

©2017 Cyverse f

FEEDBACK & SUPPORT

Actions
& Report
B image
I Suspend
<] Shelve
B Stop
O Reboat

C Redeploy

Links

*_ Open Old Web Shell ¢ Q
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“ C  (D128196.142.2:8787

File Edit Code View Plois Session  Build Debug Profile  Tools
-+ * ] A Go o M flusction oo ¢ Addimg =

Console  Terminal -
e

R version 3.4.3 (2817-11-30) -- "Kite-Eating Tree®
Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: xB6_64-pc-linux-gru (B4-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()” or "licence()” for distribution detoils.

R is a collaborative project with many contributors.
Type 'contributors()” for nore inforsation and
"citation}' on how to cite R or R packoges in publications,

Type "demo()’ for some demos, "help()" for on-line help, or
"help.start()" for an HTML browser interface to help.
Type "g()" to quit R.

-

Help

e OO0 *

Environment  History  Connections
&= ] “# import Dataset = &
7k Glabal Ervironment =

Environment is empty

Files Plots  Packages Help  Viewer
O ) New Folder O |Upload © Delete = Rename  {JF More -
[ #3% Home
& Mama
S0 kiternatic

Sizn

£

iii
v

rstudio [ = | @
Bl Project: (Nooe) =

=
List =

=0
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Compute

16 Nodes 2 TB RAM
3B4 Cores 32TB local disk




i
U TACC U of Arizona 100 Gps e—

Cyberinfrastructure Cyberinfrastructure Cyberinfrastructure

ex40Gsps)
Jetstream (development)

Compute

16 Nodes 2 TB RAM
3B4 Cores 32TB local disk

Get a Startup Allocation Today!
h’r’rps://pmr’rd.xs_e_d_e._o_rg




Science APls

CyVerse Developer Portal

A resource for CyVerse developers

(96 contributors)
& cvverse @ WAgave BisQue

ATMOSPHERE

72,874 analysis
(10+ HPC resources)

CyVerse Developer Portal

* Are you ready to automate your CyVerse workflows?
» Do you have new applications and resources to extend CyVerse capabilities?
= Are you interested in contributing to the development of the CyVerse platform?

If you answered yes to any of the above questions, you are in the right place. Click below to learn
mare,

Automate | Extend | Contribute

52.



[ essons learned in cyberinfrastructure
management and data hosﬁng

* For reproducabih’ry, data must keep Its provenance and attribution
throughout life cycle as part of the Research Object

« Make developers and informaticians available to answer researchers
questions is key and ensures researchers get the help they need in a

timely manner.

« Establish where (re-)analyses will take place. Make data reuse easy.
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* For reproducabih’ry, data must keep Its provenance and attribution
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« Make developers and informaticians available to answer researchers
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